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Uxl~vrrrfty of Yircoarin 

Three aodrr of hareditsry tmnsmiaeien me now recognized to occur in bacteria. 

‘The firnt is simply the production at li:Ce by like irr the fisefon or vegetartiro 

growth of bwterinl cell%. The second ia enbodied In weexusln reproduction, where- 

by two acllls arzn exahmga or recombine thair hereditar7 partSoles, glving rire to 

new pmotypn d¶@tlnct ima either pcruat. The third ia iafsctira trmsmfsrion, 

whmrsby PI hersditsr7 okmeter of om microbiP1 liae 1na7 be trfmraltted rin the 

mebfum to asaotber. Of these three modee, the firat two are of u~urar found in 

rntcnrlp all forms of ‘life; thr third (rapart from the brrhavior of parasitic virurer) 

ha a new prlwipla which hrar been firmly ertablirhti only in recent yems (1) 

through the inrrsti@tion of traarformatlons of t7pa in ~r~eumococcua. Sexual re- 

pxoduatloo ia an even a+ww tool in the hsmds of the bacterial gemoticist. The 

mxthor’8 recent iavaPti~.~tism of thle phenomenon IUT@ reported in the reprint@ at- 

tatsbed to thir mmorrntha. 

‘Tlhe rererarch ~.:rcqrrm which is @med and wader way in this lsboratory mm k 

cateporlmd under two hro,dingz. EC. 1 ie an arglication of the tool af breeding 

aualysia in bsctsrirt to A problm in gene action-- the relatioarhiy between @no 

ths priaary fumtloa of the @ma. 100. 2 ia 813 inveatig~tion of infective trana- 

mfn?tfORs la R WiW utrsin of I. coli, whorain A. Boiv&n ha@ raportad the 

t8%.Wfol%t%tion ti 8 rough VdIFlMt ef 0~3 tme (C%a) to the -00th fora of a 

tjrpcr (Cl-S) from whlctg tb8 a&ire ex%ra.at is prepped. 

1. see MaC-tjr, L T~71or. flI., Avery, 0. T, Bioctiicml rtudlea of envfrerr- 
mm&al i4kutQrs *srentLal in traauform@ktton of pmmaococu&%l trier. 
Ewb. Sync. wt. Biol. 11: 177-lG (1946). 

Cold Tpr. 
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8rtBtit1e $1. Ganeticr coatrol of bactrr&al l nsywm 

Althotyh tha general ttiorjr that the primary ihaotioa of graor ir tha 

elaboration of raw8 is sew ~erurall~ aarwpted, there ham boea litth l xplor- 

stion csf the g8aetie oontrol of speo1fio enqms eptew (1). What work har been 

dons has Isd to the ~xwralisatioa that there 18 a me-ts-maa oorlurpoadoaae 

betwacn 4tJOW~ and 4b10syaem1. froa vhhh it ha been hforred (2) that the apeci- 

ficitr of an saayrfm is aonft44rrsd upon nn insatire preaursor in a ringte step b 

a liJ8glS g*ne. 

Bacteria have lq been farorrrbla materials fer l rpaatia remearoh; DCBU 

that genetia prooedmras are rlro feasible in 3. aoll, thir organi- beoorcrs wll- 

euitd fer the sxperlmntal study of gene-mnr;pae relationships, Carbolyrdrate 

rglittiaa; snaps were melected for this study becsume of the eamo with whioh 

mutants laalrin# partioullar ra97mbo oaa bo 4eteate&, wing indiuetor media. 

About 200 autant8 bafbirat lxt the splittiaa; of laatom8 breve bean imolnted 

86 f&T. Qlnetie and erhrmioal ta8ts are rtill wlor w&q, but it oan be stated 

that wtationr at an hro than *i&it diffw@nt gmetio 1001 CAB load to the 

1080 bf kWtWB-8p~ittiX&$ MItftity, To w limited extsat mo fnr, mutation8 at 

diff~rant 1-i OM be dimtia@rhed br their effect on the snqmatic splittbg 

Of synthetia hnaloguses of ls~toro mush am mbthgl-ILl&alarotoride. frikawime, at 

leant four genetia locri ln~olted in maltsme-spllttfn$ enzyme hma been idsnt1fiod. 

*&BQFbl I iv aa autetions, in the direction of lnerraesd enspntic cepaci- 

tier, ham bOB looked for 8180. Thur fnr, la spite of imtenrits attempts, only 

two bars beea fouad, on.o o~p&lo of utlUrrlna; the &.mwide talicia, and on. 

capable of utillSin& tha rtrd6htehain e8mporunt of rtsrah, a@oae. In view 

of the work pnrieu8ljr derarlbad, part of the diffimalty in adepting g. & to 

mw subetrater saq lie in the pomibility that renral b;8m e&anger are required 

conaarreat lg. 



Prsliaiaar~ &%8ai841 mtUdia8 StIg@tt that Only a 8iq(tla eneym 18 involved 

la the rsplittiag of lactore to h@xara ma, but it ir premnture to dray the 

nalrsrs~l tatidlt,t of the It1 thbov. Bowaver, to impute eight, and porsibly 

mote, eaafantfe l~tep~ to the reaction is a rtrain on tha Im&aation. Some 

redifioatloa of the one-to-one ganara11zetioo aeg be anticip+ta$.. CIarificstion 

of the relatiomhipa will require aa extensive program of chemical end genetic 

anelysrie l 

1. Besdle, G, 'd. Biochemi~l Sanetics, Chem. Rev. 37: 15.96. (l$‘j) 

2. Bonrulr, I?. M. Biochm~lasl Mutations in Xrurospora. ColB Syr. Barb. s7sp. 
c@uimt. Biol. 118 14-24. (ly&) 

Dr. X. P. Link af the Dspartmnt of Bioeherirtry io kindly meirtiag in the 
preprntion of wme of the synthetic auhstrates to be uasd in this study. 
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%trbtitlr 92. ?&#&et%0 tr&ZI8fO~tiOP8 ia s. adi 

Br, 3oi~in haa kitily Irade wailable 8Ominr Cl nnd C2 untloaed In th8 

grefaa+. Sines the Ozri - C1S transformation 18 diffimalt to rrloply qunntitatiro~, 

and proridor only a mingle marker, we hara rndsmored fir& to obtain a rsrirm 

of m&ants of both these mtrainr. w ths use o? straina aarrying revawal trnnm- 

formble charaaterm, mu& prob18sw am the linkqp or rmoooiation of distinot 

transforming sUbitaZme8, md the pommfbilitp of mrparatiag the ahmica of spa- 

oifia txawmfoniag agents caa be attaekti. 

Swcrrsl muteatu bntro bean obtainsd in tha traamforeablo tm C2, aortly 

autritionPt1 mutants, rraniriag wwious amino ecida for growth, includil3g arginiua, 

lraaina ) lyrina * threenine, trgptephms, isolmclae, and ta.line. One strain ham 

been ie8oZated which &ppwkr+ to require a hith6rto unldontifird Irubrtaace. Tsrtr 

for the induoed rerwsioa to norm4 of theme mutants under the influonae of 

sxtractn of Cl arm turder vy as of tbtr date. k C2 mutant which was aarurogeniu 

(9nablzs to prodwse 002 ~l;srr la the courao of etyar fwnentntioa) *aa hovavar 

eharn to be comertad to the ril.d, aeregsaic type by mah l xtraata. To datr 

this h@n bstm GUT ffrst soafirmation of Roiria’s ~oaclu~ions. 

%utants Iwave also &em obtained in Cl, and will be used to deter&m whether 

mat&u& &aracterr oan alro k tmmsfarrsd in thlr type of boraditary tranuirrioa. 

'phr ges8tlui8t~a priaasf intereet in these phenoraaa reaidea in the gaae-like 

b&arior of tranrforring axtrtmtm. %t the lamt of enar effort8 mart therefsrr 

be la the dirwtion of purificurtion, rap&ratioa a& ehmieal oharact+riratioa 

of there agonta. 

This work war initiated io oollsbor&ion with Prof. P. L. Trtru at Yale 

Ffalvewsity, with ulna dapto-day excbaags of information usd rtrains Is 

continuing. 


